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DETAILED ACTION 

1 . This action is in response to the Request for Continued Examination (RCE) on 
8/17/2005. 

Claim Rejections - 35 (JSC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 9, 13, and 14 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

As to Claim 9, 

This claim now recites "the pulse controller stops outputting the control signal 
before an end of a sensing cycle when the A/D converter outputs the digital signal to the 
pulse controller" on the last two lines of claim 9. It is noted however that the 
specification does not appear to explicitly disclose a sensing cycle. Furthermore, the 
specification does not disclose a pulse controller that stops outputting a control signal 
before an end of a sensing cycle. Figure 5 and its description in the specification 
appear to describe "one cycle of the sensing apparatus." This phrase is found in lines 
3-4 of paragraph [0032] of page 10. Also, "FIG. 6 shows a flow chart of a control 
method of the present invention" on line 1 of paragraph [0033] on page 10. It appears 
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that the combination of Figures 5 and 6 along with their respective descriptions are the 
best fit to define a sensing cycle. The specification states "the pulse controller 110 
inputs a driving signal to the pulse generator 120 to generate a pulse (s1 1), and inputs a 
high level signal, such as S 2 , as a control signal B to the AND gate 160 (S12)" on lines 
3-5 of paragraph [0033] on page 10. The specification then goes on to state "a high 
level control signal such as S 2 is inputted to the AND gate 160 at ti, and an analog 
sensor signal such as S<| is outputted from the fluxgate 100 and inputted into the A/D 
converter 170, where it is converted into a digital signal t 2 " on lines 10-13 of paragraph 
[0033] on page 1 1 . Finally, the specification states "When the A/D conversion is 
completed at t 3 (S20), the pulse controller 110 detects the completion, and inputs a low 
level signal as a control signal B, such as S 2 to the AND gate 160 att* (S21)" on lines 1- 
3 of paragraph [0034] on page 1 1 . 

It appears from the above that if a sensing cycle is defined to be from ti to U, 
then the pulse controller stops outputting the control signal at the end of the sensing 
cycle, not before the end of the sensing cycle. If the sensing cycle is defined to be from 
t 2 to t 3 , then it appears that the pulse controller stops outputting the control signal after 
the end of the sensing cycle. In either case, the newly claim phrase "before an end of a 
sensing cycle" does not appear to be supported by the original disclosure. 

As to Claim 13, 

This claim now recites, "a pulse controller for generating a pulse to block current 
from flowing into a driving coil of the fluxgate before an end of a sensing cycle" on lines 
2-3. For the same reasons stated in the 1 12 rejection of Claim 9, the newly added 
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phrase "before an end of a sensing cycle" does not appear to be supported by the 
original disclosure. It appears that the pulse to block current from flowing into a driving 
coil of the fluxgate occurs either at the end or after the end of a sensing cycle. 
As to Claim 14, 

This claim now recites "outputting a second control signal in order for the pulse 
generated from the pulse generator not to be applied to the first and second current 
amplifers when the conversion of the analog signal into the digital signal by the AID 
converter is complete before an end of a sensing cycle" on lines 11-14. For the same 
reasons stated in the 1 12 rejection of Claim 9, the newly added phrase "before an end 
of a sensing cycle" does not appear to be supported by the original disclosure. It 
appears that the outputting of a second control signal occurs either at the end or after 
the end of sensing cycle. 

Claim Objections 

4. Claims 10-12 are objected to because of the following informalities: 
As to Claim 10, 

The phrase "from the pulse controller for outputting" on the second to last line is 
awkward and it is recommended to instead state "from the pulse controller and for 
outputting." 

As to Claims 11 and 12, 

The above noted claims are objected to for being dependent from an objected 

claim. 
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Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claim 13 is rejected under 35 U.S.C. 102(b) as being anticipated by Renger 
(5,764,052). 

Renger discloses a pulse controller (32) for generating a pulse to block current 
from flowing into a driving coil (40) of the fluxgate before an end of a sensing cycle 
(Column 7, Lines 22-26) when it is determined that conversion of an analog signal from 
the fluxgate to a digital signal is completed by an A/D converter (48) and the A/D 
converter outputs the digital signal to the pulse controller ((Figures 1 and 4) and 
(Column 7, Lines 12-15) and (Column 7, Lines 22-26)). 

Examiner is interpreting the end of the sensing cycle to be when the pulse 
controller (microprocessor / (32)) turns the transistor off (Column 7, Lines 22-25). It is 
noted that the outputting of the pulse to block current (low voltage level) must occur 
before transistor is turned off. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 9 and 14 rejected under 35 U.S.C. 103(a) as being unpatentable over 

Applicant's Admitted Prior Art (AAPA) in view of Renger (5,764,052). 

As to Claim 9, 

AAPA discloses a fluxgate (Figure 1) including a driving coil (40) for exciting a 
magnetic substance core with a current (Page 1, Paragraph [0003], Lines 2-3), first (30) 
and second (31) current amplifiers for applying the current to first and second ends of 
the driving coil (Page 1 , Paragraph [0003], Lines 4-5), and a pulse generator (10) for 
generating a pulse to turn on/off the first and second current amplifiers (Page 2, 
Paragraph [0004], Lines 1-2). 

AAPA does not disclose a pulse controller for outputting a control signal allowing 
the pulse to be applied to the first and second current amplifiers, the pulse controller 
outputting the control signal at a start of a sensing cycle, the fluxgate generating an 
analog signal due to the excited magnetic substance, and an AID converter for 
converting the analog signal from the fluxgate into a digital signal, wherein the pulse 
controller stops outputting the control signal before an end of a sensing cycle when the 
A/D converter outputs the digital signal to the pulse controller. 

Renger discloses a pulse controller (32) for outputting a control signal allowing a 
pulse generator (38) to apply a signal to a coil, the pulse controller outputting the control 
signal at a start of a sensing cycle (Column 6, Lines 7-1 1 ), the fluxgate generating an 
analog signal (Vout) due to the excited magnetic substance ((Column 3, Lines 56-57) 
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and (Column 6, Lines 53-63), and an A/D converter (48) for converting the analog signal 
from the fluxgate into a digital signal (Figure 1), wherein the pulse controller stops 
outputting the control signal before an end of a sensing cycle when the A/D converter 
outputs the digital signal to the pulse controller (Column 7, Lines 22-26). 

It would have been obvious at the time of the invention to modify AAPA to include 
a pulse controller for outputting a control signal allowing the pulse to be applied to the 
first and second current amplifiers, the pulse controller outputting the control signal at a 
start of a sensing cycle, the fluxgate generating an analog signal due to the excited 
magnetic substance, and an A/D converter for converting the analog signal from the 
fluxgate into a digital signal, wherein the pulse controller stops outputting the control 
signal before an end of a sensing cycle when the A/D converter outputs the digital 
signal to the pulse controller as taught by Renger in order to measure an external 
magnetic field (Column 1, Line 62-63). 

Examiner is interpreting the end of the sensing cycle to be when the pulse 
controller (microprocessor / (32)) turns the transistor off (Column 7, Lines 22-25). It is 
noted that pulse controller must stop outputting the control signal (logic high value / 
(Column 6, Lines 7-9)) before the transistor is turned off by the low level voltage 
(Column 7, Lines 22-25). 

As to Claim 14, 

AAPA discloses a driving coil (40) for exciting a magnetic substance core with 
current (Page 1, Paragraph [0003], Lines 2-3), first (30) and second (31) current 
amplifiers for applying current to first and second ends of the driving coil ((Figure 1) and 
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(Page 1, Paragraph [0003], Lines 4-5), and a fluxgate (Figure 1) with a pulse generator 
(10) for generating a pulse to turn on/off the first and second current amplifiers (Page 2, 
Paragraph [0004], Lines 1-2). 

AAPA does not disclose an A/D converter for converting an analog signal from 
the fluxgate into a digital signal, and a pulse controller for outputting a control signal for 
controlling the pulse generator, the control method including a) driving the pulse 
generator when the fluxgate initiates a drive and outputting a first control signal in order 
for the pulse generated from the pulse generator to be applied to the first and second 
current amplifiers, and b) outputting a second control signal in order for the pulse 
generated from the pulse generator not to be applied to the first and second current 
amplifiers when the conversion of the analog signal into the digital signal by the A/D is 
complete before an end of a sensing cycle and the A/D converter outputs the digital 
signal to the pulse controller. 

Renger discloses an A/D converter (48) for converting an analog signal from the 
fluxgate into a digital signal (Figure 1), and a pulse controller (32) for outputting a 
control signal for controlling the pulse generator (38), the control method including a) 
driving the pulse generator (38) when the fluxgate initiates a drive and outputting a first 
control signal in order for the pulse generated from the pulse generator to be applied to 
a coil ((Figures 1 and 4) and (Column 6, Lines 7-11)), and b) outputting a second control 
signal in order for the pulse generated from the pulse generator not to be applied to the 
coil when the conversion of the analog signal into the digital signal by the A/D is 
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complete before an end of a sensing cycle and the A/D converter outputs the digital 
signal to the pulse controller ((Figures 1 and 4) and (Column 7, Lines 12-30)). 

It would have been obvious at the time of the invention to modify AAPA to include 
an A/D converter for converting an analog signal from the fluxgate into a digital signal, 
and a pulse controller for outputting a control signal for controlling the pulse generator, 
the control method including a) driving the pulse generator when the fluxgate initiates a 
drive and outputting a first control signal in order for the pulse generated from the pulse 
generator to be applied to the first and second current amplifiers, and b) outputting a 
second control signal in order for the pulse generated from the pulse generator not to be 
applied to the first and second current amplifiers when the conversion of the analog 
signal into the digital signal by the A/D is complete and the A/D converter outputs the 
digital signal to the pulse controller as taught by Renger in order to measure an external 
magnetic field (Column 1, Line 62-63). 

Examiner is interpreting the end of the sensing cycle to be when the pulse 
controller (microprocessor / (32)) turns the transistor off (Column 7, Lines 22-25). It is 
noted that the outputting of a second control signal (low voltage level) must occur before 
transistor is turned off. 

Allowable Subject Matter 

9. Claims 10, 11, and 12 are allowed upon overcoming the above noted Claim 
Objection of Claim 10. 

10. Claims 15 and 16 are allowed. 
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1 1 . The following is an examiner's statement of reasons for allowance: 
As to Claims 10, 11, and 12, 

The primary reason for the allowance of claim 10 is the inclusion of an AND gate 
for logical AND-ing the pulse from the pulse generator with the control signal from the 
pulse controller for outputting an output signal to the first and second current amplifiers 
in accordance with the logical AND-ing. It is these features found in the claim, as they 
are claimed in the combination that has not been found, taught or suggested by the 
prior art of record, which makes this claim allowable over the prior art. 

Claims 1 1 and 12 are allowed due to their dependency on claim 10. 

As to Claims 15 and 16, 

The primary reason for the allowance of claim 15 is the inclusion of logical AND- 
ing the pulse from the pulse generator with the control signal from the pulse controller 
and outputting an output signal to the first and second current amplifiers in accordance 
with the logical AND-ing. It is these features found in the claim, as they are claimed in 
the combination that has not been found, taught or suggested by the prior art of record, 
which makes this claim allowable over the prior art. 

Claim 16 is allowed due to their dependency on claim 15. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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Response to Arguments 

12. Applicant's arguments filed 8/17/2005 have been fully considered but they are 
not persuasive. 

Note: U.S. Patent Number 5,764,052 to Renger (herein referred to as "the 
Renger reference"). 

With regard to section C on page 2 of applicant's remarks, Examiner respectfully 
disagrees with applicant. 1) As to lines 1-2 of paragraph 4, the Renger reference does 
disclose a fluxgate. Please see lines 7-12 of the abstract, lines 32-34 of column 4, lines 
22-63 of column 6, lines 54-67 of column 4, lines 1-10 of column 5, and Figures 1 and 2. 
Note the coil, the magnetic core, and that the segments 52-58 of core member 42 are 
saturated. 2) As to lines 2-4 of paragraph 4, the coil 40 in the Renger reference is both 
a drive and a sensing coil. Note that current passed through the coil generates a field 
that saturates the core, and the output of the coil is used to measure the magnetic field. 
See lines 54-59 of column 4, lines 22-36 of column 6, lines 5-1 5 of column 7, lines 7-1 2 
of the abstract, and Figures 1 and 2. 3) As to lines 4-6 of paragraph 4, the Renger 
reference meets the claim limitations. First, the terminology used in the arguments is 
not found in the claim. The claim does not recited "an event." The claim recites in part 
"a pulse controller for generating a pulse to block current from flowing into a driving coil 
of a fluxgate when it is determined that conversion of an analog signal from the fluxgate 
to a digital signal is completed by an A/D converter and the A/D converter outputs the 
digital signal to the pulse controller." Column 7, Lines 12-30 of the Renger reference 
discloses that the microprocessor (pulse controller) reads the output of the A/D 
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converter (Column 7, Lines 12-13) and that "Once Vout has been measured (using ... 
the A/D converter 48 ...), the microprocessor 32 switches the port POUT back to a low 
voltage level, turning off the transistor (Column 7, Lines 22-25) Therefore, the 
Renger reference meets the claim limitations. Please note Vout in Figure 1 . 

With regard to section D on page 3 of applicant's remarks, specifically paragraph 
2, Examiner respectfully disagrees with applicant. 1) Applicant argues, "any pulse 
control in the Renger reference does not stop outputting a control signal in accordance 
with the output of the A/D converter" (Paragraph 2, Lines 5-6). The Renger reference 
meets this limitation. In Column 6, Lines 7-11, the Renger reference states "...the 
microprocessor outputs a logic high value (at TO) to turn on the transistor 34. This 
causes the capacitor 38 to discharge through the transistor 34, inducing a current 
through ... the coil 40." In Column 7, Lines 22-26, the Renger reference states "Once 
Vout has been measured (using ... the A/D converter 48 ...), the microprocessor 32 
switches the port POUT back to a low voltage level, turning off the transistor 34 and 
allowing the capacitor 38 to recharge (through the resistor 36)." Therefore, the Renger 
reference has two control signals (a logic high value and a low voltage level) and that 
once Vout has been measured using the A/D converter, the logic high value control 
signal is stopped and is no longer output, and a low voltage level is output instead. 
2) With regard to the argument on lines 8-10 of the second paragraph, Examiner 
respectfully disagrees. Examiner is interpreting the end of the sensing cycle to be when 
the pulse controller (microprocessor / (32)) turns the transistor off (Column 7, Lines 22- 
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25). As noted in the above claim rejections, the pulse controller must stop outputting 
the control signal (logic high value / (Column 6, Lines 7-9)) before the transistor is 
turned off by the low level voltage (Column 7, Lines 22-25). Therefore the outputting of 
the logic high value control signal must be stopped prior to the transistor turning off and 
thus prior to the end of the sensing cycle. Therefore, it is the opinion of the Examiner 
that the Renger reference appears to meet the claim limitations. It is noted that the 
terminology of an "event trigger" as noted by applicant on the second to last line of the 
second paragraph is not recited in the claims. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Schindler whose telephone number is (571) 272- 
2112. The examiner can normally be reached on M-F (8:00 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on (571) 272-2180. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




David Schindler 



